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            Abstract
At temperatures up to about 80 Â°C, petroleum in subsurface reservoirs is often biologically degraded, over geological timescales, by microorganisms that destroy hydrocarbons and other components to produce altered, denser 'heavy oils'. This temperature threshold for hydrocarbon biodegradation might represent the maximum temperature boundary for life in the deep nutrient-depleted Earth. Most of the world's oil was biodegraded under anaerobic conditions, with methane, a valuable commodity, often being a major by-product, which suggests alternative approaches to recovering the world's vast heavy oil resource that otherwise will remain largely unproduced.
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                    Figure 1: Schematic diagram of physical and chemical changes occurring during crude oil and natural gas biodegradation.[image: ]


Figure 2: Saturated hydrocarbon contents and gas chromatograms of petroleum extracted from reservoir cores show a progressive increase in biodegradation in three wells from a Chinese oilfield19.[image: ]


Figure 3: The palaeopasteurization model35 of Wilhelms et al. compares continuously subsiding (for example, Viking Graben, North Sea) and uplifted sedimentary basins (for example, Barents Sea or Wessex Basin) and shows schematic burial history (top), reservoir temperature history (middle) and petroleum system (lower) events.[image: ]


Figure 4: The putative chemistry of hydrocarbon degradation in most petroleum reservoirs with an absence of abundant sulphate.[image: ]
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